Diversity in inhibitors of trypsin and Helicoverpa armigera gut proteinases in chickpea (Cicer arietinum) and its wild relatives.
Developing seeds of eight chickpea (Cicer arietinum L.) cultivars (12-60 days after flowering) showed a significant variation in the trypsin inhibitor (TI) and the Helicoverpa armigera gut proteinase inhibitor (HGPI) content. For example, the highest TI (198 units/g) and HGPI (23 units/g) activities were exhibited by mature seeds of cv ICCV-2, whereas the lowest inhibitor activities were observed in cv PG8505-7 (96.1 TI units/g) and cv Vijay (5 HGPI units/g). Electrophoretic patterns showed a variation in TI bands during the early stages of seed development, indicating cultivar-specific TI accumulation. Among the seed organs, TI and HGPI activities were highly localized in the embryo-axis as compared to the cotyledons in immature and mature seeds. Moisture stress, as effected under rainfed conditions, resulted in reduced PI levels. Wild relatives of chickpea revealed variability in terms of the number and intensity of TI bands. However, when assessed for inhibition of HGP, none of the wild Cicer species showed more than 35% inhibition, suggesting that a large proportion of HGP was insensitive to PIs from Cicer. Our results provide a biochemical basis for the adaptation of H. armigera to the PIs of Cicer species and advocate the need for the transformation of chickpea with a suitable gene(s) for H. armigera resistance.